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Background:  The impact of elliptical geometry of the left ventricular outflow tract (LVOT) in continuity equation has been discussed in patients 
with aortic stenosis; however, that of LVOT and sino-tubular junction (STJ) in pressure recovery is unclear. 
Methods:  In 74 patients with aortic stenosis, aortic valve area index (AVAI: AVA/ m2) was calculated by continuity equation, and pressure recovery 
adjusted AVAI [energy loss index (ELI)] was also determined by validated equation [AVA×STJ area/ (STJ area - AVA)/ m2] using 2-dimensional 
transthoracic echocardiography (2D-TTE) and real-time 3-dimensional transesophageal echocardiography (3D-TEE). For AVAI and ELI, areas of LVOT 
and STJ were calculated with assumption of π×(dimension/2)2 by 2D-TTE and measured directly by 3D-TEE. Also, ellipticity was calculated in LVOT 
and STJ (short axis dimension/ long axis dimension). Severe aortic stenosis was defined as AVAI or ELI <0.6 cm2/m2, or mean pressure gradient 
through the aortic valve > 40 mmHg. 
Results:  Both LVOT and STJ were elliptical, and STJ was more circular than STJ (Table). AVAI and ELI by 3D-TEE was larger than those by 2D-TTE 
(p<0.01). The number of patients with severe aortic stenosis determined by 3D ELI was the smallest (57, 77%) among all methods (2D AVAI, 74, 
96%; 3D AVAI, 67, 90%; 2D ELI, 67, 90%) (Figure). 
Conclusions:  Due to elliptical shape of LVOT and STJ, 3D ELI was the largest among the 4 methods, reducing the number of severe aortic stenosis 
patients.
